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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sheet for record characterized by being the hardening film of a water soluble resin 
with which this color-material acceptance layer contains a non-subtlety particle and a mordant 
in the sheet for record with which the color-material acceptance layer is prepared on the base 
material. 

[Claim 2] The sheet for record according to claim 1 which is the layer obtained by this color- 
material acceptance layer's applying the application liquid containing a non-subtlety particle and 
a water soluble resin on a base material, giving the solution which contains the cross linking 
agent which can construct a bridge in this water soluble resin, and a mordant before the layer 
which was this applied simultaneously with this application comes to show the falling rate of 
drying, and making it harden. 

[Claim 3] The sheet for record according to claim 1 which is the layer obtained by carrying out a 
simultaneous application and making it harden on a base material where the barrier liquid 
(however, either [ at least ] the solution containing a cross linking agent or barrier liquid is made 
to contain a mordant) with which this color-material acceptance layer consists the application 
liquid containing a non-subtlety particle and a water soluble resin and the solution containing a 
cross linking agent of this cross linking agent and material which does not react is inserted. 
[Claim 4] The sheet for record given in the claim 1 whose cross linking agent is a boron 
compound, or the term of either of 3. 

[Claim 5] The sheet for record given in the claim 1 whose primary [ an average of ] particle 
diameter a non-subtlety particle is a silica particle 20nm or less, or the term of either of 4. 
[Claim 6] The sheet for record given in the claim 1 whose water soluble resin is polyvinyl alcohol, 
or the term of either of 5. 

[Claim 7] The sheet for record given in the claim 1 which has the weight ratio of a non-subtlety 
particle and a water soluble resin in the range of 1.5:1-10:1, or the term of either of 6. 
[Claim 8] The sheet for record given in the claim 1 in which a color-material acceptance layer 
has 40 - 80% of voidage, or the term of either of 6. 

[Claim 9] The sheet for record given in the claim 1 whose mordant is basic polymer, or the term 
of either of 8. 

[Claim 10] The sheet for record given in the claim 1 which is an object for ink-jet record, or one 
term of 9. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the sheet for record which records a picture (it 
is a concept also including a character picture) etc. using color material. In order to form a 
picture sheet by ink-jet record, thermal transfer recording, electrophotography record, etc. 
especially, it is related with the sheet for record used advantageously. 
[0002] 

[Description of the Prior Art] In recent years, the recording method and equipment which various 
information processing system was developed and fitted each information system are also 
developed and adopted with rapid development of the information industry. It is known that 
lightweight-izing and the miniaturization of equipment which the thermal-ink-transfer-printing 
recording method using an ink jet or the ink recording method using the plotter and melting type 
color material, or sublimated type color material uses are easy, and noise does not have them, 
either, and they are excellent also in operability and maintainability in such a recording method. 
Moreover, by such recording method, formation of a color picture is also easy. In addition, also 
by the record system of the conventional electrophotography method, colorization progresses, 
and the printer and copying machine in which full color ** is possible have been developed and 
commercialized by high resolution. 

[0003] Although various kinds of methods are developed as an ink-jet method, there are three 
sorts, the method using the coloring matter solution (water color ink) which roughly divides and 
contains water-soluble coloring matter, the method using the coloring matter solution (oily ink) 
containing oil-soluble coloring matter, and the method of carrying out the thermofusion of the 
low melting point solid wax (wax ink) containing coloring matter, and using it The mainstream is a 
type which uses water color ink. Any method is the method of forming a picture by the method 
of solidifying ink by making the front face of the sheet for ink record breathe out the particle 
drop of ink, and performing dryness or cooling after that 

[0004] A thermal-ink-*transfer-printing method is roughly divided, and has two sorts of methods. 
The first method is the method (melting hot printing) of making the shape of a pattern carrying 
out melting of the ink layer to the ink sheet with which the ink layer of thermofusion nature was 
formed on the base material by carrying out heat impression from a base material side at the 
shape of a pattern, making the sheet for record imprinting the melting ink, and acquiring a 
picture. The second method is the method (heat-of-sublimation imprint) of performing heat 
impression from a base material side into thermal recording material in which the ink layer which 
consists of the resin and sublimability color of high softening temperature was formed on the 
base material, like the former, making a sublimation color sublimating to it in the shape of a 
pattern, making an ink picture imprinting on the sheet for record, and acquiring a picture. After 
giving an optical picture pattern to the electrified photoconduction layer by the 
electrophotography method, forming an electrostatic latent image and developing negatives with 
a toner subsequently, the method of imprinting a toner image on the sheet for record, and 
carrying out melting fixing of the toner with heat is in use. 

[0005] On the other hand, it may be necessary to form a picture on a transparent sheet In this 
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case, a transparent picture is imprinted on the sheet for transparent record using either of the 
above-mentioned methods using the bright film which prepared the transparent colon-material 
acceptance (absorption) layer in the front face as a sheet for record. By forming a transparent 
picture on such a sheet for transparent record, the OHP film used instead of a slide, the film for 
a back light display used instead of a printing poster or the plotting board, the film for mother 
prints, etc. are created. 

[0006] The sheet for record in which the picture (a transparent picture or light-transmission 
nature picture) was formed by the above-mentioned recording method (bright film), It is required 
for the color material which needs to show the hue excellent in the picture acquired, saturation, 
and lightness, and forms the picture further to have pasted the front face of the sheet for record 
firmly, and it is required that liquefied ink should be early absorbed when acquiring a minute 
picture, and neither an ink blot nor ink ****** should be further generated in the case of ink-jet 
record etc. 

[0007] In order to solve these troubles, various proposals are made from the former. For 
example, the sheet for record which becomes JP,57-14091,A and JP,61-19389,A from the 
stratum lucidum of a transparent base material, and the colloidal silica and the water soluble 
resin which were prepared on it is proposed. However, as for this stratum lucidum, since the 
particle of colloidal silica is too large and there are too many amounts of a water soluble resin, 
voidage big enough is not obtained, but for this reason, the above-mentioned sheet for record 
has the problem that ink rate of absorption large enough is hard to be shown. 
[0008] Moreover, the sheet for record possessing the color-material acceptance layer which has 
the pore formed from the pseudo-boehmite particle is indicated by JP.2-276670.A and JP.3- 
281 383 A According to examination of this invention person, although this sheet for record 
showed high ink absorptivity, since the refractive index was high, that transparency high enough 
is not acquired made it clear. 

[0009] The sheet for record which has the stratum lucidum which serves as a base material from 
the particle and water soluble resin of a synthetic silica and refractive indexes 1.44-1.55 which 
were prepared on it is indicated by JP.61-53598.A further again. A synthetic silica has a 
diameter of a primary particle usually exceeding 10nm, and an aggregated particle serves as 
particle size of several 1 0Onm further. The sheet for record containing such a particle does not 
show a light transmittance high enough that such aggregated particles tend to be scattered 
[ therefore ] about in light. Furthermore, since a stratum lucidum is a big aggregated particle and 
it has comparatively many holes, generating of an ink blot or ink ****** cannot fully be 
prevented. 

[0010] The sheet for record with which the color-material acceptance layer which has the 
three-dimensional structure of the high voidage formed in JP.7-276789.A from the non-subtlety 
particle and the water soluble resin as a sheet for record which solves the above-mentioned 
problem was prepared on the transparent base material is proposed. It is supposed that 
suppression of the above-mentioned ink absorptivity and a color mixture blot is enough, and can 
acquire a picture with high resolution by this composition. 
[0011] 

[Problem(s) to be Solved by the Invention] this invention sets it as the main purposes to offer 
the sheet for record equipped with the non-subtlety particle and water soluble resin which show 
high transparency and the outstanding color-material fixation nature, or the becoming color- 
material acceptance layer. 

[0012] In addition, generally, the non-subtlety particle used in the color-material acceptance 
layer of the high voidage formed from a non-subtlety particle and a water soluble resin has a 
small particle, and its content of the particle in a color-material acceptance layer is also large. 
And when the application liquid containing the material for forming such a color-material 
acceptance layer was applied, while drying the application layer, it became clear by examination 
of this invention person that a cracking crack may occur. And especially this cracking crack 
became clear [ that it is also easy to generate when it dries at comparatively high temperature, 
in order to shorten the drying time ]. Although the method of making viscosity of the binder of 
application liquid comparatively high is proposed by JP,9-109545,A as a method of preventing 
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this cracking crack, since it is easy to generate application nonuniformity etc. and leads to the 
fall of the workability of application formation of a color-material acceptance layer by this 
method, it is not desirable. Moreover, this method cannot be said to be enough in the cracking 
crack prevention effect 

[0013] In order to prevent the cracking crack of the above-mentioned coloi^material acceptance 
layer, this invention person repeated examination, and the cracking crack of an application layer 
became clear [ generating at the stage shifting to decreasing drying ] in the middle of the 
dryness (i.e., constant rate drying), after applying the application liquid for color-material 
acceptance stratification on a base material. Based on this knowledge, this invention person 
repeated examination further and completed invention of the sheet for record which prepared it 
as early as possible as raised the film intensity of an application layer in the state of the 
constant rate drying before a decreasing drying state starts. This invention is indicated by the 
Japanese-Patent-Application-No. No. 296285 [ nine to ] specification. In addition, although the 
example which applied the silane coupling agent on the porous membrane, and gave water 
resistance was shown by this application, as a result of this invention person's repeating 
examination, also by applying a mordant simultaneously with a cross linking agent, it found out 
that waterproof improvement was possible and this invention was reached. 

[0014] Therefore, it also sets it as the purpose that this invention can obtain a picture sheet by 
ink-jet record, thermal transfer recording, or electrophotography record, and offers the sheet for 
the record which has the color-material acceptance layer excellent in the water resistance 
which a cracking crack cannot generate easily at the time of application dryness, and can be 
formed simply. 

[0015] Especially this invention can form a minute picture, without preventing the absorption 
nonuniformity of ink and generating an ink blot and ink by absorbing liquefied ink quickly, 

and it aims at offering the sheet for record equipped with the coloi^material acceptance layer 
excellent in the water resistance which can be formed simply suitable for especially ink-^jet 
record, without a cracking crack occurring at the time of application dryness. 
[0016] 

[Means for Solving the Problem] this invention is in the sheet for record characterized by being 
the hardening film of a water soluble resin with which this color^material acceptance layer 
contains a non-subtlety particle and a mordant in the sheet for record with which the color- 
material acceptance layer is prepared on the base material. A^olor^^at^iallaceept^ 
*2ep!ieObe_appli^fiorD^ 

fb^e~materiah^ agent? * 

^wbi^can-c onstr uct^^ 

applied simultaneously with the application comes to show the~falling rate of drying, and is also in 
the above-mentioned sheet for record which is the layer obtained by making it harden, this 
invention is also in the above-mentioned sheet for record which is the layer obtained by carrying 
out a simultaneous application and making it harden on a base material where the barrier liquid 
(however, either [ at least ] the solution containing a cross linking agent or barrier liquid is made 
to contain a mordant) with which a color-material acceptance layer consists the application 
liquid containing a non-subtlety particle and a water soluble resin and the solution containing a 
cross linking agent of a cross linking agent and material which does not react again is inserted. 
[0017] The desirable mode of the sheet for record of this invention is as follows. 

(1 ) ATcrossJinkingagent lislal boron-Coropp.un.dl(es^ciallyIb^alc)r7 

(2) A non-subtlety particle is [ a primary / an average of / particle diameter ] a silica particle 
20nm or less (preferably lOnm or less, especially the range of 3-1 Onm). 

(3) A"water-soluble-resin-is: i^vyi^^ 

(4) The weight ratio of a non-subtlety particle and a water soluble resin is in the range of 1.5:1- 
10:1 (non-subtlety particle : water soluble resin). 

(5) A color-material acceptance layer has 40 - 80% of voidage (especially 50 - 80% of voidage). 
[0018] (6) The sheet for record is an object for ink-jet record. 

(7) The coverage on the color-material acceptance layer of a cross-linking-agent content 
solution is 0.01 - 10 g/m2 in the amount of cross-linking-agent conversions. It is in the range 
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(especially the range of 0.05 - 5 g/m2). 

(8) A color-material acceptance layer has the three-dimensions network structure. 

(9) A color-material acceptance layer has 30% or less of Hayes. 

(10) The above-mentioned sheet for record for ink-jet record whose thickness of a color- 
material acceptance layer is 10-50 micrometers. 

(11) The object for electrophotography or the sheet for the above-mentioned record for thermal 
recording whose thickness of a color-material acceptance layer is 0.1-10 micrometers. 

(12) The mordant contained in a color-material acceptance layer is basic polymer. 
[0019] 

[Embodiments of the Invention] <Fhe^heggfop 

which-consists-of-a-base material-and-a-color^materi al-acceptance-layer-formed-on-the-bas e 
f£atfeTial~for_exampleV^ 

[0020] As a material which can be used as a base material, even if it uses transparent materials, 
such as plastics, you may use opaque material, such as paper. In this invention, it is desirable 
that a base material is a transparent base material or an opaque base material of a high gloss on 
an energize about the transparency of a coloi^material acceptance layer. As a material which 
can be used as a transparent base material, it is transparent and the material which has the 
property to bear the radiant heat when being used on OHP or a back light display is desirable. As 
such a material, cellulose esters, such as polyester; nitrocelluloses, such as a polyethylene 
terephthalate, a cellulose acetate, and a cellulose acetate butylate, and a polysulfone, a 
polyphenylene oxide, a polyimide, a polycarbonate, a polyamide, etc. can be mentioned. Polyester 
is desirable in these and especially polyethylene phthalate is desirable. About the thickness of a 
transparent base material, although there is especially no limit, its 50-200-micrometer thing is 
easy to deal with it and is desirable. 

[0021] That in which the near front face in which a color-material acceptance layer is prepared 
has 40% or more of glossiness as an opaque base material of a high gloss is desirable. The 
above-mentioned glossiness is JIS. It is the value calculated by measuring according to the 
method of a publication to P-8142 (75-degree specular-gloss test method of paper and the 
paper board). As an example of the opaque base material of a high gloss, an art paper, coat 
paper, cast coated paper, Paper of high glosses, such as a baryta paper used for the base 
material for silver salt photographs etc.; Polyester, such as a polyethylene terephthalate (PET) 
Cellulose esters, such as a nitrocellulose, a cellulose acetate, and a cellulose acetate butylate Or 
a polysulfone, a polyphenylene oxide, a polyimide, a polycarbonate. The film of the high gloss 
which plastic film, such as a polyamide, was made to contain white pigments etc., and was made 
opaque (surface calender processing etc. is performed), Or the film with which the enveloping 
layer of the polyolefine which contains white pigments or is not contained was prepared in the 
front face of content plastics, such as the various above-mentioned papers, the above- 
mentioned transparent plastic film, or white pigments, can be mentioned. Furthermore, white- 
pigments content foaming polyester film (calcium content foaming PET which was made to 
contain an example and a polyolefine particle and formed the opening by extension) can also be 
mentioned. Moreover, the special kind paper in which the polyolefine coat paper (paper base 
material by which the white-pigments content polyolefine layer was prepared in the front face) 
currently generally used as a base material for silver salt photographs, or the metal vacuum 
evaporationo layer was prepared can be used suitably. The paper base material in which the 
white-pigments content polyolefine layer was prepared especially, the polyester (preferably PET) 
film with which the white-pigments content polyolefine layer was prepared, white-pigments 
content polyester film, or white-pigments content foaming polyester film is desirable. Even if it 
attaches the thickness of an opaque base material, although there is especially no limit, a 50- 
200-micrometer thing is easy to deal with it and is desirable [ a limit ]. 

[0022] As a base material, you may use what performed corona discharge processing, a flame 
treatment, and UV irradiation processing. 
[0023] Ir^case:ih^pfdic^ 

isj3pp!Led,on_a_base-materialr-b^ ' 
dryirig^in^lt^^ this application, as for the color-material acceptance layer of the 
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sheet for record of this invention, 't^ digjiia| ^^ 
obtainiei£|^ 

an-appli!!!^^ — ^ . . 

[0024] Moreover, the color-material acceptance layer of the sheet for record of this invention 
can also be obtained by carrying out a simultaneous application and making it harden on a base 
material, where the barrier liquid (however, either [ at least ] the solution containing a cross 
linking agent or barrier liquid is made to contain a mordant) which consists the application liquid 
containing a non-subtlety particle and a water soluble resin and the solution containing a cross 
linking agent of a cross linking agent and material which does not react is inserted. 
[0025] The polyvinyl alcohol which is the resin which has a hydroxyl as a hydrophilic structural 
unit as an example of a water soluble resin (PVA), A cellulose system resin [methyl cellulose 
(MC), an ethyl cellulose (EC), ], such as a hydroxyethyl cellulose (HEC) and a carboxymethyl 
cellulose (CMC), Chitins and starch; The polyethylene oxide which is the resin which has ether 
linkage (PEO), The polyacrylamide (PAAM) and polyvinyl pyrrolidone (PVP) which are the resin 
which has polypropylene oxide (PPO), polyethylene-glycol (PEG), and polyvinyl-ether (PVE);, an 
amide group, and amide combination can be mentioned. ( Moreover et he^olyaciy^ « 
^ arboxylgrouf^as^^jss 

[0026] As a non-subtlety particle, a silica particle, colloidal silica, a calcium silicate, a zeolite, a 
kaolinite, a halloysite, a muscovite, talc, a calcium carbonate, a calcium sulfate, a boehmite, a 
pseudo-boehmite, etc. can be mentioned, for example. What has a refractive index in the range 
of 1.40-1.60 from the point of not reducing transparency is desirable. A silica particle is desirable 
in these. Moreover, the first [ an average of ] particle diameter of a non-subtlety particle has a 
common thing 20nm or less (preferably 10nm or less, especially 3-10nm) t and, as for a refractive 
index, it is desirable that they are the 1.45 neighborhoods. 

[0027] By the hydrogen bond by the surface silanol group, for an adhesion and cone reason, 
particles can form the large structure of especially voidage, when especially the first [ an 
average of] particle diameter is lOnm or less as mentioned above, and the ink absorption 
property of a silica particle improves. A silica particle is divided roughly into, a wet method 
particle and a dry-process particle according to a manufacturing method. The method of the 
acidolysis of a silicate generating an active silica, carrying out the polymerization of this 
moderately in a wet method, carrying out flocking settling, and obtaining a water silica is in use. 
One dry process has a method in use of obtaining an anhydrous silica by the method (arc 
process) of carrying out heating hydride generation of the method (flame hydrolysis), silica sand, 
and corks by elevated-temperature gaseous-phase hydrolysis of halogenation silicon with an arc 
in an electric furnace, and oxidizing this with air. In the case of a. silicic anhydride (anhydrous 
silica), especially voidage is easy to form the high three-dimensional structure and is desirable 
[ a silica ], although the water silica and anhydrous silica which are obtained by these methods 
have a difference in the density of a surface silanol group, the existence of a hole, etc. and show 
a property different, respectively. This reason is 2 5-8 pieces/nm, when the density of a surface 
silanol group is a water silica, although it is not clear. Mostly, when it is easy to condense a 
particle densely (aggregate) and it is one anhydrous silica, it is 2 2-3 pieces/nm. Since it is few. 
it is presumed that it is because it becomes **** flocculation (FUROKYU rate) and voidage 
becomes high structure. 

[0028] When the kind of resin combined with a silica particle is important and it uses an 
anhydrous silica from a viewpoint of transparency, PVA, especially PVA of the degree of low 
saponification (the degree of saponification is 70 - 90% preferably) are suitable from the point of 
light-transmission nature as a water soluble resin. Although PVA has a hydroxyl group in a 
structural unit, this hydroxyl group and the silanol group of a silica particle front face make easy 
to form the three-dimensions network structure which forms hydrogen bond and makes the 
aggregated particle of a silica particle a chain unit, and it is thought that the color-material 
acceptance layer of the high structure of voidage is formed by this. Thus, not only the minute 
record which absorbs ink quickly by capillarity and has neither ink bleeding nor ink s t £3 ^ 3 ^ c ^ C3 ^ c is 
possible, but the obtained porous layer can paste up firmly the color material in thermal 
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recording, and the toner in electrophotography record in ink-jet record. Color material and a 
toner permeate in the pore of a porous layer, the geometrical anchor effect which originates in 
the three-dimensions network structure as the result generates this reason, and it is understood 
that it is because this fixes color material etc. firmly. Moreover, since the rate of a non-subtlety 
particle increases, thermal resistance is high and the embossings-proof nature in 
electrophotography record also has the feature of being high. 

[0029] The ratio (PB ratio : weight of the non-subtlety particle to the weight 1 of a water soluble 
resin) of a non-subtlety particle (preferably silica particle) and a water soluble resin has big 
influence also on the membrane structure of a color^material acceptance layer, [f PB ratio 
becomes large, voidage, pore volume, and a surface area (per unit weight) will become large. If 
PB ratio exceeds 10, there is no effect over film intensity and the cracking crack at the time of 
dryness, on the other hand, less than by 1.5, an opening should tend to be closed by the resin, 
voidage will decrease, and ink absorptivity ability will fall. For this reason, the range of 1.5-10 is 
suitable for PB ratio. Like especially an OHP film, when touching the picture of the sheet for 
record in many cases directly by hand, a color-material acceptance layer needs to show 
sufficient film intensity. In this case, as for PB ratio, it is desirable that it is especially five or 
less, and in order to obtain high-speed ink absorptivity with an ink jet printer, as for PB ratio, it 
is desirable that it is two or more, and it is suitable that it is especially in the range of 2-5. 
[0030] For example, when the first [ an average of ] particle diameter carries out application 
dryness of the application liquid which distributed completely [ PB ratio / 2-5 ] in solution an 
anhydrous silica and a water soluble resin 10nm or less, The three-dimensions network structure 
which makes the aggregated particle of a silica particle a chain unit is formed, 30nm or less and 
voidage can form 0.5 or more mL/g of pore specific volume 50% or more, and specific surface 
area can form [ average pore ] easily the porous membrane of the translucency 100m2 / more 
than g. 

[0031] The color-material acceptance layer of the sheet for record of this invention is a layer 
which the cross linking agent and the mordant were given to the layer (porous layer) which 
makes a principal component a non-subtlety particle and a water soluble resin, and the water 
soluble resin hardened by the cross linking agent. As for grant of a cross linking agent, it is 
desirable to be carried out before the application solution layer for porous-layer formation 
comes to show the falling rate of drying at the same time the above-mentioned application liquid 
for porous-layer formation is applied or. The cracking crack generated by this operation while 
the application layer of the application liquid for porous-layer formation dries can be prevented 
effectively. That iis, before an application layer comes, to show the falling rate of drying at the 
same time the above-mentioned application liquid for porous-layer formation was applied or, the 
film intensity of^ao -apollcatioj^lav.erJs jmmfidiate^ 
content -solution's permeation 
^fe'sin in an application layer, and making a water soluble resin macromolecule-ize (hardening). 
Consequently, the cracking crack generated at the time of dryness of the application layer of the 
above-mentioned application liquid for porousHayer formation can be prevented effectively. 
[0032] Asnan-e^mple of the" cross linking agent used for .formation ^^eZJ&^¥^XbAti 
acceptance-layer of tfresfieet "for Trecorcf of this invention borax, a boric acid;, and" a borate* (an , 
example, an orthoboric salt, InB03, and ScB03 — ) YB03, LaB03. Mg3(BQ3) 2. and Co3(B03) 2, 
a diborate (an example, Mg2 B-2 05, and Co2 B-2 05):and;a^metaB6ric-acid salt (an exampPe — 
XUB02, calcium (B02)2; and NaB02 arid KB02? a tetraborate (example and Na2 B4 07 and 
10H2 O) and five borates (an example — ) KB5 OS.4H2 O and calcium2 B6 011 and 7H2 O, CsB 
505, glyoxal, melamine formaldehyde (an example, a methylol melamine, alkylation methylol 
melamine), a methylolurea, a resol resin, the poly isocyanate, etc. can be mentioned. Borax, a 
boric acid, or a borate is desirable in these. Since using it combining polyvinyl alcohol as a water 
soluble resin causes crosslinking reaction promptly, borax, a boric acid, and a borate have it. 
[ desirable ] 

[0033] When using gelatin as a water soluble resin, the following compound known as a hardening 
agent of gelatin can be used as a cross linking agent. Aldehyde system compounds, such as 
formaldehyde, glyoxal, and a glutaraldehyde; A diacetyl, Ketone system compounds, such as a 
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cyclo 2,4-pentanedione; screw (2-chloro ethylurea>-2-hydroxy - 4, 6-dichloro-1,3,5-triazine, 
Activity halogenated compounds, such as 2 and 4-dichloro-6-S-triazine sodium salt; A divinyl 
sulfonic acid, A 1, 3-vinyl sulfonyl-2-propanol, N. and N-ethylene screw (vinyl sulfonyl 
acetamido), Activity vinyl compounds, such as 1 , 3, and 5-thoria chestnut roil-hexahydro-S- 
triazine; A dimethylolurea, N-methylol compounds, such as a methylol dimethylhydantoin; The 
isocyanate system compound; U.S. patent specification No. 3017280, such as 1 and 6- 
hexamethylene dHsocyanate, Aziridine system compound; indicated by 2983611 Ethylene imino 
** compounds, such as an epoxy system compound;1, such as carboxy imide system compound; 
glycerol triglycidyl ether indicated by U.S. patent specification No. 3100704, 6-hexamethylene-N, 
and N -screw ethylene urea; Mucochloric acid, Halogenation carboxy aldehyde system 
compounds, such as a muco phenoxy crawl acid; dioxane system compound; chromium alum, 
such as 2 and 3-dihydroxy dioxane, potash alum, a sulfuric-acid zirconium, a chromium acetate, 
etc. In addition, two or more sorts can be combined and these hardening agents (cross linking 
agent) can also be used, even if independent. 

[0034] The solution of a cross linking agent dissolves a cross linking agent in water and/or the 
organic solvent, and is prepared. The cross-linking-agent concentration in a cross-linking-agent 
solution has 0.05 - 10 desirable % of the weight, and its 0.1 - 7 % of the weight is especially 
desirable. Generally as a solvent of a cross linking agent, water is used, as an organic solvent, if 
a cross linking agent dissolves, it can be used arbitrarily, for example, ester; toluene, such as 
ketone; methyl acetate, such as alcoholic; acetones, such as a methanol, ethanol, and isopropyl 
alcohol, and a methyl ethyl ketone, and ethyl acetate, etc. is aromatic — halocarbon system 
solvents, such as the ether, such as a solvent; tetrahydrofuran, and a dichloromethane, etc. can 
be mentioned 

[0035] In addition, in this invention, water resistance is raised by applying a mordant with a cross 
linking agent. If a mordant is added in the application liquid for porousHayer formation, although 
condensation may be produced for the cation nature of the anion charge of the front face of 
non-subtlety particles, such as a silica, and a mordant, each is prepared as an independent 
solution, if the method of applying is used, there will be no worries about condensation of non- 
subtlety particles, such as a silica, and the selection range of a mordant will spread. 
[0036] As a mordant, an amide group, an imido basis, the 1st class amino group, the 2nd class 
amino group, It is a compound containing at least one sort of cation machines chosen from the 
3rd class amino group, the 1 st class ammonium-salt machine, the 2nd class ammonium-salt 
machine, the 3rd class ammonium— salt machine, and a quarternary— ammonium— salt machine, as 
the example Polyvinylbenzyl trimethylammoniumchloride, polydiallyldimethylammoniumchloride, 
Polymethacryloyloxyethyl-beta-hydroxyethyldimethylammoniumchloride, A poly 
dimethyiaminoethyl methacrylate hydrochloride, polyethylene RENIMIN, The poly allylamine, the 
poly allylamine hydrochloride, a polyamide-polyamine resin, cation-ized starch, a dicyandiamide 
formalin condensate, a dimethyl-2-hydroxypropyl ammonium-salt polymerization object, etc. can 
be mentioned. As for molecular weight, 1000 to about 20000 are [ these compounds ] desirable. 
There is an inclination for molecular weight to become insufficient [ less than 1000 / water 
resistance ], or more by 200000, viscosity becomes high and handling fitness becomes poor. 
[0037] When the application liquid (application liquid for porous-layer formation) which makes a 
principal component a non-subtlety particle and a water soluble resin is applied on a base 
material on the occasion of manufacture of the sheet for record of this invention, it is desirable 
to use the method of giving a cross linking agent so that this application layer may not cause a 
cracking crack, raising the film intensity of an application layer promptly, and giving a mordant 
simultaneously and raising water resistance. Or [ it applies the solution which contains a cross 
linking agent and a mordant in fact simultaneously with the application of the application liquid 
which makes a principal component a non-subtlety particle and a water soluble resin (it is 
desirable to make the barrier liquid which consists of a cross linking agent and material which 
does not react intervene between the solutions containing the application liquid and the cross 
linking agent which make a principal component a non-subtlety particle and a water soluble resin 
in this case, and a mordant.) ] In addition, or it may make barrier liquid contain a mordant in this 
case, after applying the application liquid which makes a principal component a non-subtlety 
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particle and a water soluble resin, it is desirable to use the method of giving the solution which 
contains a cross linking agent and a mordant promptly. 

[0038] Next, after applying the application liquid (application liquid for porous-layer formation) 
which makes a principal component a non-subtlety particle and a water soluble resin, before the 
application layer comes to show the falling rate of drying, how to give the solution which contains 
a cross linking agent and a mordant promptly is explained. 

[0039] the application liquid for porous-layer formation — for example, the silica particle of 
lOnm or less of first [ an average of] particle diameters — underwater — adding (an example — 
) A high-speed rotation wet colloid mill (an example, KUREA mix (product made from Em 
Technique)) is used ten to 20% of the weight. For example, after carrying out distribution for 20 
minutes (preferably for 10 - 30 minutes) on condition that high-speed rotation of 10000rpm 
(preferably 5000 - 20000rpm) f Polyvinyl alcohol solution (for example, it is set to PVA of about 
1/3 weight of a silica like) can be added, and it can obtain by distributing on the stilt more nearly 
same conditions as the above. Thus, the obtained application liquid is a uniform sol and can 
obtain the porous layer which has the three-dimensions network structure by forming this on a 
base material by the following method of application. 
[0040] The application of jtb^ 

application liquid which added the antistatic agent etc. further by request and was obtained by 
applying on a base material (film). An application can be performed by the well-known methods of 
application, such as for example, an extrusion die coating machine, an air doctor coating machine, 
a bread coating machine, a rod coating machine, a knife coating machine, a squeeze coating 
machine, a reverse roll coater, and a bar coating machine. 
[0041] ^ftgc&IOpplic^^ 

gpplic^qrrlaye^ * 
r linking agen t and mordant-oMhis-invention-is-a 

c asitherabd^^mentioned liquicTfor porous-layer formation, it can dry and the color- 

material acceptance layer by which this invention was hardened can be obtained. In addition, you 
may give the solution containing a cross linking agent and a mordant by the method of a spray 
etc. 

[0042] Before the above-mentioned application layer comes to show the falling rate of drying, 
the constant rate of drying which is for several minutes after immediately after an application, 
and is the phenomenon in which the content of the solvent in an application layer decreases in 
proportion to time in the meantime is usually shown. Time to show such the constant rate of 
drying is indicated by the chemical engineering handbook (707-712 pages, the Maruzen Co., Ltd. 
issue, October 25, Showa 55). 

[0043] After the application of the application liquid for porous-layer formation, the color- 
material acceptance layer of the sheet for record of this invention is preferably manufactured by 
giving the solution containing a cross linking agent and a mordant by the method of an 
application or a spray, while this application layer shows the constant rate of drying. Generally 
dryness after an application of the application liquid for porous-layer formation is performed at 
50-180 degrees C for 0.5 - 10 minutes (especially for 0.5 - 5 minutes). Although this drying time 
naturally changes with coverages, the above-mentioned range is suitable for it 
[0044] A^cl^sllinfcing^ger^^ thelapplicatibn layer xO f 

ythe~application-liquid-fa 

Jayerwit^ 

rapplicafionGayeO 

^TppllcatiorTli^iarfor porous-layer formation, or by carrying out the spray application of the 
solution which contains a cross linking agent and a mordant irvan ^application layer. Al£hough-jtl^e.«. 
well=known-methods-of~app1rc^ 

Jlo^^ coating maqhiner a bread coating^ 

machine, a rod coating machine, a knife coating machine, a squeeze coating machine, a reverse 
roll coater, and a bar coating machine, can be used on the occasion of the application of the 
application liquid containing a cross linking agent and a mordant, it is desirable to ^use how a 
coaQr^'macfiine 3o^"fwt^dntacr.an .apRlisatig^^ anTextrusioh die~c"6ating7 f 
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machine, a curtain flow coater, a bar coating machirie, s etc. 

[OO^cJEhe coverage on the color-material acceptance layer of the application liquid containing a 
cross linking agent and a mordant is 0.01 - 10 g/m2 by cross-linking-agent conversion. The 
range is common and it is 0.05 - 5 g/m2. The range is desirable. After the application of the 
application liquid containing a cross linking agent and a mordant, generally an application layer is 
heated for 0.5 - 30 minutes at 40-180 degrees C, and dryness and hardening are performed. It is 
desirable to heat in 1 - 20 minutes at 40-1 50 degrees C. For example, when using borax and a 
boric acid as a cross linking agent, it is desirable to perform heating at 60-100 degrees C for 5 - 
20 minutes. 
[0046] t||gi|^ 

^sig^ (application liquid fo^oro^^r 

formation) wjri^maj^^aj^nc^ 

wl^ich-arejthe-anoth^-for ^ 
^e^y^f-thisjnventio^ ' 
,simultane<^ 

faWation-and-a-cross-linking-agent, and a-mordant on a base 
p4>rou^la^ 

of the solutiojn^ linki ng 

agent, an^ 

extrusion^ 

*s[irT^ltan^ application) is performed by heating an application layer for 

0.5 - 10 minutes at 40—150 degrees C, and an application layer is hardened It is desirable to 
heat a hardening layer for 0.5 - 5 minutes at further 40-100 degrees C. For example, when using 
borax and a boric acid as a cross linking agent, it is desirable to heat for 5-20 minutes at 60- 
100 degrees C. 

[0047] iWhen'tft^bov . 

ext msipi^dhergjgfin 

t^tfieTdeliverv^n^ 

tsjngjezcrosslinking-rea 

api^ati:on:lay.eT:(Tnultisto^ 

ctRicEening35y!rni)^ of **** application liquid near the delivery of an extrusion die coating 
machine, and trouble may be caused to application operation. W ereforeHn-case-the-above - 
. mentioned-simaltaneotts appli^ f 
rlayers-with T the appli ^ttoliro'^ 
formation and a cross Irnki ng^ggnk^ 
fS'^rves asia-ccossjirffi 

finterv.ene^bgtweenAothziap plication-liquid.-B arrrier **** should just choose what does not react 
with a cross linking agent but can form a liquid membrane. For example, minute amount **** 
solution and water can be mentioned for a cross linking agent and the water soluble resin (it is 
used as a thickener) which does not react. As an example of the polymer used in consideration 
of application nature, a hydroxypropyl methyl cellulose, a methyl cellulose, a hydroxyethyl methyl 
cellulose, a polyvinyl pyrrolidone, gelatin, etc. can be mentioned. In addition, this barrier **** can 
also be made to contain a mordant as mentioned above. 

[0048] The obtained coloi^material acceptance layer can raise surface smooth nature, 
transparency, and paint film intensity after application dryness by letting between roll nips pass 
under heating pressurization using a super calender, a gross calender, etc. However, decline in 
voidage needs to perform such processing by setting up few conditions in order to reduce 
voidage (namely, in order for ink absorptivity to fall). 

[0049] Since the thickness of the color-material acceptance layer obtained as mentioned above 
needs to have the absorption capacity which absorbs all drops in the case of ink-jet record, it is 
necessary to determine this in connection with the voidage of a paint film. For example, the 
amount of ink is 2 8 nL(s)/mm. If it is the case where voidage is 60%, film about 15 micrometers 
or more is needed for thickness. When this point is taken into consideration, as for a color- 
material acceptance layer, in ink-jet record, it is desirable to have the thickness of the range of 
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10-50 micrometers. Since color material or a toner is adsorbed on a front face, in the case of 
thermal ink transfer printing or an electrophotography method, a thin film is enough, and, as for a 
color-material acceptance layer, it is desirable to it to have 0.1-10-micrometer thickness. 
[0050] A single material is sufficient as the non-subtlety particle and water soluble resin which 
mainly constitute a color-material acceptance layer, respectively, and the mixed stock of two or 
more materials is sufficient as them. Moreover, the color-material acceptance layer may contain 
an acid and alkali as various kinds of mineral and a PH regulator, in order to raise the 
dispersibilhy of a particle in addition to it, although it mainly consists of the above-mentioned 
inorganic particle and a water soluble resin. Moreover, you may use various kinds of surfactants 
for the purpose which raises application aptitude and surface quality. In order to suppress 
surface triboelectrification and exfoliation electrification, or in order to adjust surface electric 
resistance in a xerography, the metallic-oxide particle with a surfactant with ion conductivity or 
electronic conductivity may be included. Moreover, various kinds of mat agents for the purpose 
which reduces a surface friction property may be included. Furthermore, various kinds of 
antioxidants for the purpose which suppresses degradation of color material again, the ultraviolet 
ray absorbent, and the singlet-oxygen quencher may be included. 

[0051] Moreover, an adhesive property may be raised between a color-material acceptance layer 
and a base material, or undercoat may be prepared on a base material for the purpose of 
adjusting electric resistance. In addition, in order to prepare only in one side of a base material 
and to suppress deformation of curl of the sheet for record etc., you may prepare a color- 
material acceptance layer in both sides of a base material. You may prepare an antireflection 
film, in order to raise light-transmission nature to the opposite side or both sides by the case 
where it uses by OHP etc., when preparing a color-material acceptance layer only in one side of 
a base material. 
[0052] 
[Example] 

[0053] [Example 1] By the following method, the sheet equipped with the coloi-material 

acceptance layer for ink-jet record was produced. 

[0054] 

[Table 1] 

(1) Gjsm posftion-of-t he.ta^ [ bridge formation ] color- 
material acceptance layer) formation (ail the values of the weight section which shows the 
loadings of all the following application liquid express a solid content or a nonvolatile matter) 
** Anhydrous silica particle (primary [ an average of ] particle diameter : 7nm, a 10 weight 
section surface silanol group : 2-3 pieces/nm 2, a refractive index : 1.45, a tradename : Aerosil 
300 (product made from Japanese Aerosil)) 

** Polyvinyl alcohol (4000 the degree of saponification : 81.8%, 3.3 weight section polymerization 
degree : tradename-VA440 (Kuraray Co., Ltd. make)) 

** Ion exchange water The 136.0 weight sections. [0055] ** Add a silica particle in the ion 
exchange water (73.3 weight sections) of **. polyvinyl alcohol solution (what was dissolved in the 
remainder 62.7 weight section of ion exchange water) after making it distribute for 20 minutes on 
condition that 10000rpm using a high-speed rotation wet colloid mill (KUREA mix (product made 
from Em Technique)) — in addition, it distributed on the still more nearly same conditions as the 
above, and the application liquid for porous-layer formation was obtained 
[0056] An extrusion die coating machine is used for the front face of the lamination paper for 
the photographic printing papers with a thickness of 200 micrometers for the above-mentioned 
application liquid, and it is 200 cc/m2. It applied by the coverage and dried for 3 minutes at 80 
degrees C (wind speed of 3m/second) by the hot air drying equipment The application layer 
showed this period and the constant rate of drying. After the dryness for these 3 minutes, 
immediately, this application layer was made to flood with the borax content solution of following 

(2) for 1 second, and it dried for 10 minutes at 80 degrees C. Thereby, dryness thickness formed 
the color-material acceptance layer which is 27 micrometers. 

[0057] 
[Table 2] 
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(2) Borax content solution ** borax 1 weight section ** surfactant The 0.2 weight sections 
(tradename : F- 144D f Dainippon Ink & Chemicals, Inc. make) 

** Diaryl dimethylannmonium chloride and 2 oxidization The 1.4 weight sections Sulfur 
copolymerization object ** ion exchange water The 97.4 weight sections. [0058] In the borax 
content solution of the [example 2] example 1, the sheet for ink-jet record was similarly 
produced instead of diary' dimethylannmonium chloride and the sulfur dioxide copolymerization 
object except having used the poly allylamine. 

[0059] In the borax content solution of the [example 3] example 1 t the sheet for ink-jet record 
was similarly produced instead of diaryl dimethylannmonium chloride and the sulfur dioxide 
copolymerization object except having used the dimethyl-2-hydroxypropyl ammoniumchloride 
polymerization object 

[0060] [Example 4] The sheet for ink-jet record was produced by the following method. 

[0061] 

[Table 3] 

Application liquid ** hydroxypropyl methyl cellulose for interlayer formation The 5.5 weight 
sections (metro-ZU 90SH; viscosity great 100000 (Shin-Etsu Chemical Co., Ltd. make)) ** 
surfactant (tradename : F -144D 2.0 weight section Dainippon Ink & Chemicals, Inc. make) 
** [on exchange water The 992.5 weight sections. [0062] In the example If the application liquid * 
for porosity formation, and simultaneous three layers of cross-linking-agent solutions were 
applied by making the above-mentioned application liquid for iriteHayef 'fchnatibn lifrto ah ? 
interlayer. The side which touches a base material using extrusion DAIKO-TA - with the delivery 
of three slits to application liquid 200 cc/m2 for porosity formation, application liquid 30 cc/m2 
for interlayer formation, and cross-linking-agent solution 15 cc/m2 Simultaneous three layers 
wenp applied by the coverage, and it dried for 10 minutes at 80 degrees C. Thereby, thickness 4 
formed the color-material acceptance layer which is 27 micrometers. 

[0063] In the [example of comparison] example 1, except that a borax content solution did not 
contain diaryl dimethylannmonium chloride and a sulfur dioxide polymerization object, the sheet 
for ink-jet record was produced similarly. 

[0064] About the sheet for ink-jet record obtained by [evaluation of sheet for ink-jet record] 
above, the ink-jet record aptitude was evaluated by the following measuring methods. 
(1) Parallel ray permeability was measured using the Hayes hazemeter (product made from 
HGM-2DP; SUGA Testing machine), and Hayes was measured. In addition, Hayes measured the 
color-material acceptance layer using the sheet for record formed and obtained instead of the 
lamination paper for the photographic printing papers used as a base material in each example 
and the example of comparison on the polyethylene-terephthalate film with a thickness of 100 
micrometers, in order to make the measurement easy. 

[0065] (2) The average was calculated by having measured using the voidage mercury 
porosimeter (tradename : pore sizer 9320-PC2, Shimadzu Make), and having obtained the 
voidage distribution. 

(3) About glossiness each sheet for record, glossiness was measured according to the method of 
a publication to JIS-P -8142 (75-degree specular-gloss test method of paper and the paper 
board). 

[0066] (4) With the ink rate-of^absorption ink jet printer (tradename-M-700C, made in SEIKO 
EPSON), Y (yellow), M (Magenta), C (cyanogen), K (black), B (blue), G (green), and R (red) to the 
sheet for record carried out solid printing, the contact press of the paper was carried out just 
behind it (after about 10 seconds), and it judged as follows by the existence of the imprint to the 
paper of ink 

AA: Some ink was not imprinted by paper. 
CC: Some ink was imprinted by paper. 

[0067] (5) Generating each sheet for record of a cracking crack was observed visually, and it 
evaluated as follows according to the existence of the cracking crack generated on the front 
face, and its size. 

AA: The cracking crack of the length beyond CC:3mm as which the cracking crack of the length 
which is BB:1-2mm as which a cracking crack is not regarded is regarded is seen. [0068] (6) The 
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print pattern same on the sheet for record was made to form using the same printer as 
measurement of waterproof ink rate of absorption, and it dipped underwater for 1 minute after 3- 
hour neglect, and the flow condition of ink was observed visually and evaluated as follows. 
AA: — BB: to which a color did not flow at all — CC:color to which a color flows on the whole 
and the depth of shade is thin is flowing nearly completely [0069] The result of the above- 
mentioned evaluation is shown in the 1st following table. 
[0070] 
[Table 4] 

** ****** . **** ** . ******** ||****(1) The **** method The **** method The **** method 

****** ** ** ;;;;;;;;;;;; **** [ ** . **** . **** . **** . **** . ****-******** . **** [ empress . 

3|C9fC9fC2|C I^JCj^CjJCj^C 3fC3jC3^£3|C 2fC3fOfC3^C jfOfOjCdfC B 3fC?|QfC9fC3fC9fC3fC3fC ^ SfCSfCSfCSfC J 3^C3^C5^0^C3^C5^C 9fC3fC)fCdfC SfOfCSfCSfC 3^€5^C3|C5|C 3|C3^C3^C5^C^^3^C0^C3^C3^C3^C5^C3^C5|c^ 

'Jr^k^rilr 1 ~1j~~Aj ilrilri^ilr ^"ilf^f - 1 - - 1 - - -j,- ~X*il f li f lr ~klr*Ar ilr »••»«••«■■••••••■•••■•■*••••«••■•■•" n^-il r-^--i lr-Jf - J f iir~^ i lr~l r I -^-A- *Ar4nir j A*iLr'i ir iif" i r 

■T"T""T w "T" £ ^^^^ ^ J T- J T — ^ lJ w- m ^P^P-T^-T- ^ ^^^P^P^P # tttt m ^^^P^^^P ^•••••••■■•■■■■■•■•■■•■•■■■•■••••i ^P^P^h i ^p^p^p # ^P^P^^^P 1 ^P^p ^ ^^^^^^ ^p J T L ^^^P^P B 

******** **** [00711 

[Effect of the Invention] The sheet for record equipped with the color-material acceptance layer 
of this invention can absorb liquefied ink early especially in ink-jet record, and a minute picture 
without an ink blot or ink ****** not only can obtain it, but it can form simply the high-definition 
picture which was excellent in water resistance in the color-material acceptance layer which is a 
porous layer, without causing generating of a cracking crack. Moreover, since it excels in the 
absorptivity of the color-material acceptance layer of the record sheet of this invention, and blot 
prevention, also in the various recording methods of thermal transfer recording or 
electrophotography record, the adhesive property of color material or a toner improves. 
Therefore, it can be said that the sheet for record of this invention is a sheet for record which 
fitted the various record methods and was excellent in productivity. 



[Translation done.] 
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txtc A > f V - h KXmWB* 6 /-« * - >«K 

^ssofcis^ia^«»5c. «r»4Baucs»(Mt^6o 

[ o o o 5 ] -2r aw^- b±«cBB«*jgfitr &m 

±ta©^©c>f n*>**lfflorSB8fa» 
mf- b±.K.mm&.z*mirz>. c©* ^ «caw«a» 

^7-/KO«b»)tCiffl$hiOHP7>f;l'A, EPSIJ*! 

[0006] ±a©sa»*5S-cffl« **».» 
b ©affifc3£®jc&« t>a c <t*s£.?|-c*"? . 
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[0007] ctizomf&Mzmvk-rztcitoic* mm* 

e>«*ftg£**&3*vci.>*. Wittf. #MBB57-1 

4091 mmtsxzf&ffime 1-1938 9#&«tc 

* <t*jgtt«fl| 4©jS9iJg;fr>J& &-5iBS§kfli'>- h tfffiJfl 
<**in.>*. t,*»L«c*ie>. C©2WBli. acwaoi' 

zft&ft&K*zti:2m.m*mhti-r. c©/c*±f3i3 

4U5fflH*5*a. 10 
[0 00 8] gfc. «Fg& I P2-2 76 67 0^&«:te.J: 
V#MBB3-2 8 1 383#^«K«. g^-7-{H 

[0 00 9] 3e.K*fc. 8fPIB36 1 -53598 ^ 

3rJ$U. 4 4-1. 55©«t4^&tf*&ttffiJ!iJfc£& 20 

i' V tilt. ISlOn m*aa^. S— actW-SfcWU B? 
tC-^XttT-ttft 1 0 0 n m©JaSi&S. C©,fc 5 fr~ 
ifc&^-B. «6->t:c©«I: 5 

brawls'- ft*. atfKc«t>#3sa^S:ms&^. is 

[ooio] ±g2BjS*iBi*-r ssamffl^- h 4 ut\ 

*$B3¥7 - 2 7 6 7 8 9#&$8«1. 4 30 

sal t frzmfcstitci&^gmmv^z&tmm&m-tr a 

«3S3lvcu*. c©tfteSK:<fcO t ±f3-f>*®iRtfe4 

ste»*©8iiMa9t#-c, M»&wm<.m»i&zc± 

[0011] 

[«^*<<»^0J:5 4^-5SSI] *^«. iS^SBJtt 

i<ts«ira. 40 
[ o o i 2 ] ^aaei^a^jsttejfli*^^ 
s*aa»t»^i®^©s»ssJB-cffli>e*ia««a8aet-?- 
«— ««cia**»/hs < . SEfcfettssji*©^©^ 

-5-1/-C. e©,i:5frfe#2§H ) &SaST-5> 
fc«&©tm*^**&WJK*i£*>CfclK. &*&JS*?2 

##§IB#©tfcif(CJ:9Wfca>4&ofc. -eur.. c©t 

tt. c©t^a*i4i»±-r**ffi4Lr. «fpb¥9- i so 



t#SH¥ 1 1-19 2 7 7 7 
4 

0 9 5 4 5 JtfWM»W > *-©ttfi**tS2 

w»<-ra*&*sffisBsnrc>a*«. eejttfc-ctt. & 
[0013] ±se«ssB©t trsni*i»±-r 

fib. #*W*tt*S#*ffla. ^W8©teati«. Xfc 

»±K&tt&mm&imm>m*m;utc&. *©*&» 

■fZCttfitybiPblZ'ytc. C©JH1S*»«:. 

«M*c«a#**to. B^fc«#ra*i>&**fnf©ti*iej!t 
©«js^*n,»r. T$zKHm<m>m<Dm&z-i$it> 

CCDMiB. MWO -2962 8 54HPHMRCBttS 
*irc»S. C©ffi8H-CB. is<7>*yyj^#M 

fHtrettflrr SCiKiot fe85t*a:©|6) J:**iJ1lfc& C 

[0014] u-»x, 9 hgaii. it 

levBirettftfraftGflMc «t o h «#ac 4 

<. fffls«:»fiS^-sc4*J-ct-5ffiWct4K:finfca«s 
SJBiW-rsgaiiifflv- h 4fi«ra c 4 * t-e©ew 
4-ra. 

[0 0 1 5] «f«C. **Wtt. SSfigKRlR 
■TSC4{c«t») ^^^©ilJRA^SBSFit/. i/c-f^i' 

g*-^>-r>i'Ssi?*^3ii-5c4*< > mmum®. 

&Bf3& -5 C 4 *i pJUBr . * trf&imimic t tffltiii 
«fifer«C4tt<, B8S«:fl5Scr5C4*»r*-5ffl*tt 

[00 16] 

[PS«»»ra?t«e»©*®] 3E^*±«:fe 
»SSe*JaW6ii-C(,>af3iaffl^- htc4st»t. ISfe 
tt^)g^MS%ti?-4«i$)%»iJ4 «^tf*S^£B©S 
<tjar*-5C4*Wa4-ris3SS«^- Hc*»5. 

dt»SfcWa*3EI#»±tCS6WL. ■£©&*& 4 PB#«c. ft 

tc. *?gttlSBi%a?«-C*aSgS»I4»^S«J4?:^t?^ 
®fk3-«*-5C4«:«fc»)S64afc®-C*a± 
S3©I3»B^- hfcfeftS. feWSS® 
*i. «R«a«a^-RCJ«*iS14«Jii*Stf^^ffi4. sassij 

*^ttjgjK4*. SR«ffl4S(t.ufti,>*m*»e>«S'<y 

T-« «IU SS«W*$tJ«}gfeL/<«^y7-S[© 
ii?ft< 4fc-^K»3J»l*SW3«*) ««A^eWB-C 
3a#«LhCc|5B*&fijL<. ®^bSli-'5C4tcj:iJt#t»n/c 
e-C*5±l3©^|ifflS/- h{Ci*5. 

[0017] &$m(o*mm->- h©w * oir»jaw«*T 
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( 1 ) 3WW*9JMk£W W6» rfc*. 

( 2 ) fflMfttt?-*. W 1 *m*&&2 0 n mfeTF 
(»J50<«. 1 Onm«T, &CC3-1 0nm©45 

( 3 ) *?31<tfSttStf y trx^r^rx & o < tt-tf ^ 

(4) «|«C»ft^*Sgtt»flSiO«Stb^l. 5 : 1 
-10:1 (^tSSftSlT-: ©ffiffi*c6*o 

(5) fet*3SJftf4 0-8 0%CD£l«3=J (^C5 0- 
8 0 %©£&=£) £*tr*o 

[00 18] (6) lef^i"- y hsm 

»»fflrc\ 0. 0 1-IOg/m 1 <P©B (*J*C> 
0. 0 5-5ff/m* (Otm) 

(8) ewss@^H*5cffla«a*wr?>. 

( 9 ) e*f SS/gdi 3 0 %&CF<D^4 X£*r*£. 

<i o) mt&m<r>mm*\ o-50Mm-c*6^> 

(11) et*3SiB©JiJW*o . l-io um-c&zm 

(12) fettss® tc&2Hzmmitmm&# u - 

[0019] 

[0020] z&teLLzim-czztmtbxit. ? 

i/t:«» a»tOHP**w^^9-f h 

h^©#yxx-rrt'S ; -ho-fe^ 
h3?©-fe;UP-Xx;*^;l/3g. *LT#!lXfr 

WKMIHMtftl^. 5 0-2 0 0 vm<D$>(D&WL*)®&> 
[002 1 ] ft«K0^H%MH*& U-Ctt, 

htoamt cc*. ±sbi&w&* jis p - 8 i 4 2 



(4) *WB¥1 1- 1 92 77 7 
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i*K:a^'C9JE , r4Ci«:j:0*«)6ti*«-c**. W 

«E, * * X F 3 - V 8t t»a^Sffl^}#(*^{cffiffl $ 4i 
fi/*5^*1^0SBeiR0iK: #i>i*u>fP7*U 
- h (PET)*D*'jxxf;VS, ^hp-tz;uu- 
X, t^n-X7*f- hRCF-b^P-^T-fef- 
h^-fe^P-xxxr-Ji/St *Slitt#y^^ 

*>. #'j7x-i/>w-f f, #y-f s k> #y* 
«ir#y*u7 ^i^enwji^f^ (#£ 

KliPET) vol*. aMWM^'Jxxf;^ 

^ ^AA«i»«aaan4^A%# y x^w * jva 
30 [0022] urs*. ^atSclffii, 

[0023] *»P|OS2»m5/- hCDettS^?»6i, M 
[0024]^, *ftH®eflUI|3'- h 

[0025] *&ta§«!§©ffi<!: im 
iutk Fa*^v**W-r*«Mir*&Ji«y tr-iur 

jUrz-jl/ (PVA) , iS^d-XfftlMI [-rf^AHSiVP 
-X (MC) , x^;U-fe;l/P-x (EC) % tFo*S/ 
50 xf;l/tJVn-X (HEC) , #jp#^w*;U-feJUP 
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(CMC) 5¥] % jRV7>7> : x-f 

^iwrsw-cis-nyx^i/vt+t-/ K (p 

EO) , *^Dfl->W-/ F (PPO) . .-J<';x 

fu>d";a-* (peg) Rt/#y trxjux-f^ 
(PVE) ;«IT7S KSStefctrs K«te**rr* 
iIS'C*S# , ;7i"J;l'7S K (PA AM) fcjro'tf y 
txjwtray kxpvp) Wicimi. $ 

[0 026] mmm+t tra, wu*. y ttmti 

3D^yAi/»J*, 8K**i/>JA, ¥t7-(h t 

#*y*-< k ^n^o. ess. iBtts* 

®»r^*il. 40~1. 6 0©jSfflCC &£&©## 
Cti6CDtf"-C^y*SS:ta^-Ai!fiF$L/C». *fc*8 
«S8iS&^©5p^-*t4^S»2 0 n m£TF (»* L < « 
10nm«T. «fK3-vl0nm)OfcO*HUW-C* 

[-0 02 7] ->y*lt^-B; SB<D->-7^-JUStCj:5 
**ttft(C J: D ttH*±#fftt4>-ft>*. ±82© <fc 5 CC 

©Afct^ftgfcJSfiW-fcciasr*. -f>^9MX4#t4*J 

isj±f*. ->y*7«w-«t?iia;Kj:y. sxtttt?£ie 

SStetfrF-i {CASUS**. SSCft-C«. 

wcciigis^y^i^t,. cn*as(cs^3i*«i 
^0*Stfrs*^y#*S£;frffi#£ffi-c&*, > — # 
©$£i$£B. ^ny>ftW&©?SS^till*#a?«:.*: 

*5SFtt (7-ffc) rjsi*->y*4f#s^36siislEr*) 
cti?>©;fri£-c#6tt*S*:-> y *Ro c jfek->y * 
«. «ffi©->^ >-*£©«£. ^?L©W^Kfflit*i 

JjfcL:8<»£H,>. C©SSttBJ6*>-ettfc<,>*^ ^® 
©i^7 y-;WS©Stt*^*'> 'J *©«^fc« 5 ~8 IS 
/nm» i^<t4^*igj«:^6 (T#V#- h) 
<. -^F©^»*•>';*©^&&«2~3ffl/n^l , L'pt£ 

[0028] wmou&ipb. is y ^ffiti^tcffl*^- 
*8ttMg&<sr. pva. mc&-ir>itm. m 

*L<«-!r>(fc«*l7 0~9 0%) ©PVA^Sffltt 
©*A»6SfjS-CA.5. PVAtt, «i§#fifC^S*W 
TZtfi. COTkKSi^y^T^ffi©^^^-^^ 

*3SI££*ff?fiEL-t\ ->y*a^©^x«i^*ta#fii£ 
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*©St>«ig©fett§SJiJWB«3ft* 6*1 -5. 
C©J: 5 CcU-Cf#fc£?l5gJitt ^ hsej§«c*s 

«. fe*t^h^-*i^?Lse©tti?LrtK:S3iL. *©*s 

[ 0 0 2 9 ] *R«f»8W- (S?*U<tt->y*SStti^-) £ 
**StHS»llg©lt35 ( P Bit : 7j«ig141»Bg©ffifil K*f-r 

zmtmttTnmm.) fet*s;gii©®»jg{cfc*# 

fcSJS*^*.*. PBtbtf** <&*.!:. £Mtm> iffflTL 

sees (^timfi^te») ) < ft*, p Bit 

*si 0*jS*.5£. $£&i5©fce«m{c*tt-* 

s»**j«i< . i. 5*sj-cB^ie*s«j!gra*5n 

20 m < . SIS***Mi!> b -c > 2 »iRi±fie*s«Tr Z>. C 
©A. Pflttttl . 5 - rWDttBtffHfrCfcS. 1#CC 

ohp7^>ua©j:5«:. s^fflix- h©es«cc#-cii: 

*^-T£»S*s**. C©Ja-&. PBit«5«T-C*4C 

<»:*m«:»*t<. *fc^>^^* » h^y^^rSji 

-< > ^K45{14*»S^«:tt P BtbB 2 &±X*>Z> Ctifi 
»*0<. «f(C2~5©i5a{C*SC£*s»5B-C*i. 
[0030] W^tf. ^-iJctt^S*! 1 0 nmfelT© 
y * i*^tt«*Ba* P Btttf 2 - 5 -C*iS j£"ptc 

¥-*8m.tfiZ On m«T. 338^5 0%«±. ffl?Ub 
SSO. 5mL/ffH±, -ei/-CJt^ffia*il 0 0m' 

[0031] *mimmm'>- h©fetts§®«, m 
rg)f5fiXffi^«@*sigE^£^s^-r<t ^ vcu site 

^Brtccgso. ^©i*g©*?gtt^flitji-?»!0>KS 
(El/. *®mWiZmfrT-it (8S(b) S#5citci 
•3. ^flj®©)S?Sg€:IP«FK:^«:(fii±S^6. *©*£ 
so ±se^fl,S/10fiXffl^«©^®©$£jBI^{c»^ 
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•rat fS0*x*3amwKi«±-r4 c t s. 

[0032] *^©l3^ffl->- h©fe#3§JB©J&i& 

<«. =ivH-fflfffl. In BO, . ScBO, . YBO 
, . La BO, . Mg,(BO ] ), . Co, (BO,), . ~ 
TOE (W» Me, B, O s . Co, B, O,). V £81 
mmm. L i BO, . Ca( BO,), . NaBO,. 
KBO, ) . HJfflKS M. Na, B, O, • 1 0 H, 
O) . SffllBBg <R KB, 0.-4H, O. Ca, B. 
O lt - 7H, O. CsB, O,). ^U^+tf-JW. >^ 

i>. «B5*. m. mm&iz. *rStt®fjis<iL-c#y t-x 
[0 03 3] *«Mt^imtur-tf7^>*«i,>s*B^K 

*Y>mt-&fa \ b* (2 -*aax^;WK3R> - 2- 
a-s^aa-i. 3. 5-hyy^ 
2. 4-i?fPP-B-S-H(7y>-tH;'J 

l. 3-tr— ;u-2-7"nMV-ju. n. 

N' -X^U>b* (tr-JUXJl/^-^T-fe*5 H) . 

1. 3. 5 - MIT*yp-f A/-^*lJ-fc KO- S- F 

v T ^ > 3?©r§t4 b x Mk&&) ; yyfa- ^ 
P -;W 5* *JH: F -f >3£©N ->?P- MtS 
l. 6 — h^©-f v 
i'T*- h&{b£«J ; *BftSW3iJffl§$&3 0 1 7 2 8 0 

^ i^»29 8 36 i l-fftcieiBSft-c^ary y^> 

m<t^ : *H#S^HB#^3 1 0 0 7 0 4#(Cl2taS 

ttn,>s#.rt'#*w 5 FS-fb^; yyta-*h'j 
^y^jUi-^tfcox^+^fb^BJ : l. 6 — » 

;i<g?3?©>"py><b#;i'#*i'T;i'7 s b FJfcfb^BJ : 

2. Ka*i^y^+-^>i?©^*if>^b^ 

[0034] l&Stf!©?Sa£«. SS*6S!l4*R0 f /X«W 

assfwtcjgjgu-cgisssns. 2&s*i?g?t*©i£ftjw?fi 

gtt. 0. 0 5-10tSWil/<- ^KO. 1 ~ 

7m&%wj-$b^. smmoi&mt. o-aj. -sate* 



C6) ^BB^-l 1- 1 92 77 7 

10 

-M-;THzf->. ^*;Wx^;w* |->3?©>r h> ;gt& 
y*;k ltKx5=-;U^©x^f-JU ; h )\,x. >^©3?#8i 
jgffj ; -?-h-5t h-P77>?Ox-fA, Mi/i'OP 
> * >^©^py>fb^*SS^%^tf * C £#-C# 

[ o o 3 5 ] *&y}-cit8imitmzm!mz& 

10 ^©SffiOTx^^S^i^SiI©*^^^©^* 

»aasia : ?-©sjg©^i5*s*<. S8fesu©afl?«5H>M£ 

CO036] ftg S5M4 7 5 FS. 5 K8. 1 

fi7 5^S. 2«T5^g. 3JRT5^S. I8t7*>* 
xH>AfiS. 2«r>*xH7A«lS. 3«7>ti7A 
4«T>*x$AffiS*>&«tf*a*4>fc<£&l 

«©*^+>S4swrsfb-&«jr*r). *<mti, 

20 T, tT-;U^>^iH- 'J>f Jl-7> J t-')Ai'P7 

YF\ #vy7 y-it/iof^/i/T^-ex^A^n^-r F. 
jj<«;^*i'ya-r^+^x^v-(8 -t Fa+^x? 1 

v'x^juy y u- FtSK^B. #Vx?u^;>, ^< 
i;7V*7s>. # y r y ;vt s >mm&. #«75 f 

4l5©fb-&«J«. ^-T-St* 1000~20000 
30 *H4fcW 1 0 0 0*j»rBiSi*tt*«F+»i: 

fc£tel6]*i*»). 2 0 00 0 0JW±-C««rg**iiE<ia: 
9. ^>Fy>^iiai4*s^S<ttt€.. 
[0037] *$WXDimmis- h©14iS(CKt-CB. 

4 -r s^«<t syiimisst^i t *^tf«Hg t ©rbk:?b 

Ci*iS*UI,». C©*!^}*. mSkMWJ7 

c o o 3 8 1 -xic, imfom-tim&mut 



11 

[0039] £?L1?Jf J&£ffl«£fiT&tt. 

(09. 1 0— 2 0fifi%) . ^iilHliSjBSCao^ KSiW 
(«. ^1^75 (iA • T-t-vi; (W) SS) ) 

£fflt»-C. m«l OOOOrpm (5?*0<tt5 0 0 
0-20 0 00 rpm) ©liiI@lK©:sfeff T 2 0 #Rfl 

1/ < (* 1 0 - 3 0»ffl) ttfcf£. # 

iUTiWa -.McfgaS (W*. tf. 2^ «J *7© 1 /3Hffi(DS 
fiOPVAiftSi^CC) san*. etcher csfett 

©*&*>2f&tcj:0. 3^J#»:±«cmfiS;r5ct«:«tO. = 
10 0 4 0] ^?LSS^fiSffl^jgW^&tt. WS-tf . 

-fa— XT-f?*-3-it. ^rF3-*, P 
„Ka-S. ^--T73-ir. X^-fXa-ii. !//?-^ 

[oo4i] &immmmmmw.(r>mii\%.. *<min 

SWA i iissapiiA tstrisfft** ^ u-^o^-c#^ L 
[oo42] ±ie^*a*»«^is«62K«^r <* stcfc 

*$£««ia^r^Hi«:-ot>-c«. fb^i^aas (7 o 

7-7 1 21. *,##5$£Ht?6fT. HSIP5 5^1 0^2 

5 a) scats? *vci>-s. 

[0043] *3feBjj©s2SitfHf - h©feWSgH«:. £ 
ttgJi0fi£ffl&*i£©&*r». C©^^Ji*sM^?ayiS 
E^nLTOSIfflfC. IStSffJi i^SSSn <t £#Wf £ 

fcttX :/ U -mcDUmxiti^TZ C t tc 0: •} S7 

5 0~180'C-C0. 5 ~ 1 0 *Hffl (*$CC 

o. 5-5^Ra) ff&fcn*. c<DfgftBm«t. 

[0044] *?LSJS^fiSffl^^jfiO^S®fC« > ■€■© 
^Jl*itI^I2«SU2fi4^-r»liail*3(c. £SSJ£883i?W 
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fcT*S. ^!W4«^<b££WT3§feW«©*&filc 
BSl/TB. ±i2©;fr£©fl&{C. ij-7>ya-zi-Z % 

Ml/— is3>#Ja-$r. XT — F £ £ — a — £ 
-. :/U*Ka-Sr. p?Ka-£. i-j7z3-2. X 
f-^Xa-ir. !/.K-;*0-.rt,a— -K— n-^Sf© 
^©^Tt^ffi^fUffl-rS C £*$r * 5**. XJXF'J 
a-ya>y^3-$, ^-^q-a-S, v<— a 

[0045] ^^Jta^^ji^^wr^i^^©^ 

f»Ai±Ott«SK. £«WWfcJ9C-C0. 01-10g/ 
m' ©ffiHA*— JKffrC**). 0. 0 5 — 5g/m' ©IS 

Baw£t>c>. ^Sd£««sisijt*swrs^ffiffi©si 

&*SJatt-«CC4 0~l 8 O'CTO. 5 — 3 0# 

fflflnfsi<*n. 9e*a»OT£{t#*Tfc*>*is. 40-150 

•C-C 1-2 O^fflTMTSCiiWi I/O. [fliltf. 
5JWS94 U-C«B«K>liS!*ffi«^-5tB^tctt. 6 0-1 
20 0 0'Cr©ttl3ft£5~2 0#raffft5C£jW$ 

[00 4 6 ] iXCC. *%!8©ga»ffl->- h©fet*SSJl 
©S"J©^fiS*a-C*5. fc«»tfc^ROf*igtt8}fli*3l 

tc. ^ws*4 o~i sox-co. 5— 1 o^RBflnaa-r 

*Ci«cJ:»)t7<5ct>ti. *fe*SBtt§«bTS. S«fcJa*. 
Mtc4 0-i oo-c-co. 5-5»«ftii»-rie:<t*s»f 

^13. 6 0-1 0 0*C-C5-2O»raM!ir<5e:£j{i*» 

[0047 ] ±Tmmmmz> m^t^^v^-^n 

40 > 5»- -fa - ir -Ctf % o tetB^. -«©^jg»x ^ x h 
>l- i^3>y>fa-$©ia:ajPPSia-C. IP%33#ft±{C 

«5H««cs®A«jf5fiS;3ns. -eur. rja©^/i cs 
J8> *53^p»«c^si»ic. -rr{crJi©*?miT5?»Jgic: 

iittbp^ia-ciiai^jfi©^^ £ -sm**^. < 
so m) *. M^w*©ra«c/)-ss-ti-.5«fc^ccur(5j^=a 
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20 
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fc-e-?-&m%B!$,-c * * fc ©*««-*- fttf&t, >. <tr 
?^»j<fc£ic;Lftt>*?gteBfj!t cm&mtux^. 

*i/x^u>?;i,-teJH3-^. sj<y tr^f ay k>. 
•te?-7*>^*3*tf ftfc. bwj^OJ: ^ 

[0048] f*fflett». ^€>ftfcfe**SSH». 

[0049] ±se©<t 5 tc L,-c»&nsei*§g)f ©jg 
ma. 4>{7%>*vY ! $m<Dm-&x-\t, mm^±x<&iR 

T*7a?©SftJK£S*4>^£<g****fc«>, 
©£l£35£©M»?i^-r 
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